Mutation of tyrosine residues 1162 and 1163 of the insulin receptor affects hormone and receptor internalization.
Insulin internalization and degradation, insulin receptor internalization and recycling, as well as long term receptor down-regulation were comparatively studied in Chinese hamster ovary (CHO) cell lines, either parental or expressing the wild-type human insulin receptor (CHO.R) or a mutated receptor in which the tyrosine residues in positions 1162 and 1163 were replaced by phenylalanines (CHO.Y2). The two transfected cell lines presented very similar binding characteristics, and their pulse labeling with [35S]methionine revealed that the receptors were processed normally. As expected, the mutation of these twin tyrosines resulted in a defective insulin stimulation of both receptor kinase activity and glycogen synthesis. We now present evidence that compared to CHO.R cells, which efficiently internalized and degraded insulin, CHO.Y2 cells exhibited a marked defect in hormone internalization, leading to impaired insulin degradation. Moreover, the mutated receptors were found to be less effective than the wild-type receptors in transducing the hormone signal for receptor internalization, whereas the process of receptor recycling after internalization seemed not to be altered. In parental CHO cells, insulin induced long term receptor down-regulation, but was totally ineffective in both transfected cell lines. These results reveal that the tyrosines 1162 and 1163 in the kinase regulatory domain of the receptor beta-subunit play a pivotal role in insulin and receptor internalization.